Hydrogen peroxide-induced oxidative stress and its impact on innate immune responses in lung carcinoma A549 cells.
The immune responses, involved in recognition of cancer-specific antigens, are of particular interest as this may provide major leads towards developing new vaccines and antibody therapies against cancer. An effective treatment for cancer is still a challenge because there are many mechanisms through which the tumor cells can escape the host immune surveillance. Oxidative stress or respiratory burst which is host's mechanism to kill the foreign particles is used as defense mechanism by the tumor cells. The tumor cells uses this oxidative stress to form neo-antigens which in turn makes them undetectable and can escape the host immune surveillance. The human lung carcinoma (A549) cells were treated using 100 µM H2O2 to induce oxidative stress, and the extent oxidative modifications were detected at the level of membrane and proteins in form of lipid peroxidation and protein carbonyls respectively. Nitric oxide and iNOS levels were estimated by Griess assay and immunostaining, respectively. The oxidized tumor proteins were visualized on one-dimensional SDS-PAGE. The H2O2-treated (15 min and 24 h post-treatment) A549 cells were co-cultured with THP-1 cells to subsequently visualize the phagocytic activity by Giemsa and CFSE staining to understand the role of neo (oxidized) tumor antigens in eliciting alteration in immune responses. A significant decline in the percent engulfed cells and decrease in the levels of reactive oxygen species was observed. Immunohistostaining for p47phox, which is an important indicator of the oxygen-dependent phagocytosis, showed a decrease in its levels when cells were treated for only 15 min with 100 µM H2O2, whereas at 24-h post-treatment there was no change in the p47phox levels. The study has established oxidative stress as a new pathogenic mechanism of carcinogenesis and will open new avenues for clinical intervention, adjunct therapies for cancer, and its control at the initial stage by targeting these neo-antigens.